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Formasi Steenkool merupakan Formasi batuan sedimen silisiklastik yang 
terendapkan Kala Pliosen dan persebaranya paling luas di wilayah Teluk Bintuni. 
Interaksi lempeng Indo-Australia, Lempeng Pasifik, dan Mikro Lempeng Karolin 
membuat kondisi tektonik Papua Barat menjadi sangat kompleks. Dari latar 
belakang ini, penulis berkeingintahuan untuk mengetahui jenis batuan sumber dan 
tatanan tektonik dari batuan sumber yang menyusun batupasir Formasi Steenkool, 
serta mengetahui proses selama batupasir tersebut diendapkan. Salah satu metode 
untuk mengetahui hal tersebut adalah analisis provenans dan diagenesis dengan 
mempelajari komposisi batuan sedimen melalui pengamatan petrografi. Penentuan 
provenans menggunakan diagram Dickinson dan Suczek (1979) untuk mengetahui 
tatanan tektonik batuan sumber dan diagram variasi kuarsa Basu (2003) dan 
Tortosa (1991) untuk mengetahui jenis batuan asal. Pengamatan diagenesis 
menggunakan data petrografi untuk mengetahui tekstur, hubungan antar butir, 
morfologi semen dan porositas batupasir. Objek penelitian adalah 5 sampel 
batupasir pada lintasan pengukuran stratigrafi BM-1 dan BM-2 koordinat X 
0438656 Y 9128971 (UTM, WGS 48) Distrik Manimeri, Kabupaten Teluk 
Bintuni. Hasil pengamatan sampel petrografi Y1, Y2, Y3, Y4 dan Z2 menunjukan 
konsistensi data yang baik dengan ukuran butir 0,125 – 0,5 mm, sortasi sedang 
dan kemas tertutup. Komposisi batupasir terdiri dari fragmen kuarsa 
monokristalin 25%, kuarsa polikristalin 15%, litik sedimen 18%, litik metamorf 
12%, feldspar 2%, matriks, 20%, dan semen 8%. Interpretasi jenis provenans 
menunjukan jenis batuan beku plutonik dan batuan metamorf derajat menengah - 
tinggi. Provenans berasal dari hasil rombakan pegunungan (recycled orogen) yang 
terbentuk pada tatanan tektonik collision orogen dan diinterpretasikan pada 
geologi dan tektonik regional berasal dari Formasi Kemum yang terangkat pada 
Zaman Tersier Akhir. Proses awal diagenesis yaitu proses sementasi pada 
lingkungan diagenesis laut (marine). Pada fase mesogenesis batupasir mengalami 
proses kompaksi dengan fitur hubungan antar butir jenis point contacts, suture 
contacts, dan concavo-conveks contacts serta morfologi semen drusty mosaic 
sebagai penciri lingkungan diagenesis burial. Proses selanjutnya yaitu pelarutan 
semen karbonat membentuk morfologi semen meniscus dan atau microstalactitic 
serta porositas jenis vuggy porosity penciri lingkungan diagenesis meteorik zona 
vadose pada fase Telogenesis. 
 












Steenkool Formation is sedimentary rock formations deposited on Pliocene 
that’s most extensive spreading in the Bintuni Bay region. Interaction between 
Indo-Australian plate, Pacific plate, and Karolin Micro Plate make tectonic 
setting of West Papua province become very complex. From this background, 
Writer want to know the type of source rock and determine the tectonic setting of 
provenance that form sandstone of Steenkool Formation, as well as knowing the 
process during deposition. One of the method to know that, is the analysis of 
provenance and diagenesis with studying the composition of sedimentary rocks 
through petrographic analysis. Determination of provenance using diagrams 
Dickinson And Suczek (1979) for tectonic setting and quartz variation diagram 
Basu (2003) and Tortosa (1991) to know the type of source rocks. Diagenesis 
analysis using petrographic data to determine texture, relations between the 
grains, cement morphology and porosity of sandstones. Research Object is 5 
samples sandstone on measurement stratigraphic line BM-1 and BM-2 at 
coordinates X 0,438,656 Y 9,128,971 (UTM, WGS 48) Manimeri District, Bintuni. 
Observations petrographic on samples Y1, Y2, Y3, Y4 and Z2 indicate good data 
consistency, which is the average of grain size on 0125 to 0.5 mm, well sorted and 
closed packing. The composition of sandstone fragments comprises of 
monokristalin quartz 25%, polycrystalline quartz 15%, sedimentary lithic 18%, 
metamorphic lithic 12%, feldspar 2%, matrix 20%, and cement 8%. Interpretation 
of provenance type showing that provenance consist by plutonic igneous rock and 
medium – high degrees metamorphic rocks. Provenance comes from recycled 
orogen activity formed in tectonic collision orogeny setting, than interpreted in 
geology and tectonic regional derived from Kemum Formation which is uplifted 
in Late Tertiary age. The initial process of diagenesis (eogenesis) on Steenkool 
Formation sandstone is cementation process on marine diagenesis environment. 
At the stage of mesogenesis, compacting process make the relationship between 
the grains are point contacts, suture contacts, and concavo-conveks, and drusty 
cement mosaic morphology identified burial diagenesis environment. The next 
process is the dissolution of cement that form cement morphology of 
microstalactitic and meniscus cement and vuggy type porosity that identified 
meteoric diagenesis environment in the vadose zone at Telogenesis phase. 
 















LEMBAR PENGESAHAN .............................................................................. ii 
HALAMAN PENGESAHAN ........................................................................... iii 
HALAMAN PERNYATAAN ORISINALITAS............................................. iv 
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI...................... v 
KATA PENGANTAR ....................................................................................... vi 
UCAPAN TERIMA KASIH............................................................................. vii 
HALAMAN PERSEMBAHAN........................................................................ ix 
SARI ................................................................................................................... x 
ABSTRACT ........................................................................................................ xi 
DAFTAR ISI ...................................................................................................... xii 
DAFTAR GAMBAR ......................................................................................... xiv 
DAFTAR TABEL..............................................................................................xvii 
DAFTAR LAMPIRAN ..................................................................................... xx 
 
BAB I PENDAHULUAN  ................................................................................. 1 
1.1 Latar Belakang ........................................................................................ 1 
1.2 Rumusan Masalah ................................................................................... 2 
1.3 Maksud dan Tujuan ................................................................................. 2 
1.3.1 Maksud ........................................................................................... 2 
1.3.2 Tujuan ............................................................................................ 2 
1.4 Batasan Penelitian ................................................................................... 2 
1.5 Manfaat Penelitian .................................................................................. 3 
1.6 Waktu dan Lokasi Penelitian .................................................................. 3 
1.6.1 Waktu Penelitian ............................................................................ 3 
1.6.2 Lokasi Penelitian ............................................................................ 3 
1.7 Penelitian Terdahulu ............................................................................... 4 
BAB II GEOLOGI REGIONAL ..................................................................... 5 
2.1 Tatanan Tektonik ................................................................................... 5 
2.2 Struktur Geologi .................................................................................... 7 
2.3 Geomorfologi......................................................................................... 9 
2.4 Stratigrafi Regional................................................................................ 10 
BAB III DASAR TEORI .................................................................................. 14 
3.1 Pengertian Batupasir .............................................................................. 14 
3.2 Klasifikasi Batupasir.............................................................................. 14 
3.3 Tekstur Batupasir ................................................................................... 15 
3.3.1 Ukuran Butir................................................................................... 15 
3.3.2 Pemilahan ....................................................................................... 16 
3.3.3 Kebundaran .................................................................................... 16 
3.3.4 Porositas ......................................................................................... 17 
3.3.5 Kemas ............................................................................................. 18 
3.4 Provenans............................................................................................... 18 
3.4.1 Jenis Provenans .............................................................................. 19 
xiii 
 
3.4.2 Tipe dan Setting Tektonik Provenans ............................................ 20 
3.5 Diagenesis Batupasir ............................................................................. 26 
3.5.1 Proses Diagenesis ........................................................................... 26 
3.5.2 Lingkungan Diagenesis .................................................................. 29 
3.6 Hipotesis ................................................................................................ 32 
BAB IV METODOLOGI PENELITIAN........................................................ 33 
4.1 Objek Penelitian ..................................................................................... 33 
4.2 Metodologi Penelitian  ........................................................................... 33 
4.2.1 Tahap Persiapan  ............................................................................ 33 
4.2.2 Tahap Pengambilan Data................................................................ 34 
4.2.3 Tahap Pengamatan Petrografi  ....................................................... 35 
4.2.4 Tahap Analisis  ............................................................................... 36 
4.2.5 Tahap Interpretasi ........................................................................... 38 
4.3 Peralatan dan Bahan ............................................................................... 39 
4.3.1 Alat  ................................................................................................ 39 
4.3.2 Bahan .............................................................................................. 39 
4.4 Diagram Alir Penelitian ......................................................................... 40 
BAB V ANALISIS DAN PEMBAHASAN ...................................................... 41 
5.1 Analisis  ................................................................................................. 42 
5.1.1 Analisis Stratigrafi Daerah Bintuni-Manimeri  .............................. 42 
5.1.2 Analisis Petrografi Batupasir Formasi Steenkool .......................... 46 
5.1.3 Analisis Provenans ......................................................................... 54 
5.1.4 Analisis Diagenesis ........................................................................ 56 
5.2 Pembahasan ............................................................................................ 59 
5.2.1 Provenans Batupasir Formasi Steenkool ........................................ 59 
5.2.2 Diagenesis Batupasir Formasi Steenkool ....................................... 63 
BAB VI KESIMPULAN DAN SARAN........................................................... 65 




DAFTAR  GAMBAR 
 
Gambar 1.1 Lokasi daerah penelitian (Google Earth, 02/10/2016)........................   2 
Gambar 2.1 Tatanan tektonik Papua saat ini (dimodifikasi dari Hall, 1997 
dan Dow, 1977 dalam Sutriyono, 2011) .............................................   5 
Gambar 2.2 Elemen struktur Papua Barat (Pigram dkk., 1982 dengan 
modifikasi) ..........................................................................................   8 
Gambar 2.3 Kondisi geomorfologi daerah Kabupaten Teluk Bintuni ...................   9 
Gambar 2.4 Peta geologi regional lembar Ransiki dan Steenkool daerah 
Bintuni dan Sekitarnya (Atmawinata (1989) dengan 
modifikasi) .......................................................................................... 10 
Gambar 2.5 Susunan stratigrafi daerah Teluk Bintuni (Chevallier dan 
Bordenave, 1986 dalam Moulds, 1987) ............................................. 13 
Gambar 3.1 Klasifikasi Batupasir (Pettijohn, 1987) .............................................. 14 
Gambar 3.2 Klasifikasi pemilahan butir (Tucker, 1981) ........................................ 16 
Gambar 3.3 Klasifikasi bentuk butir (Tucker, 1981) ............................................. 17 
Gambar 3.4 Klasifikasi kemas dan kontak butir (Tucker, 1981) ........................... 18 
Gambar 3.5 Diagram analisis provenance (modfikasi Boggs, 2008)) ................... 19 
Gambar 3.6 (A) Varietal Quartz Diamond Plot menurut Basu dkk. (2003)  
 (B) Varietal Quartz Diamond Plot menurut Tortosa dkk. (1991) ...... 20 
Gambar 3.7 Diagram Q-F-L dan Qm-F-Lt Plot yang menunjukkan tatanan 
tektonik yang berpengaruh dalam pembentukan suatu batuan 
sedimen (Dickinson dan Suzcek, 1979) ............................................. 21 
Gambar 3.8 Diagram Qm-P-K dan Qp-Ls-Lv (Dickinson dan Suczek, 1979) ...... 21 
Gambar 3.9 Tatanan tektonik batuan sumber material pinggiran kerak (A)  
 Dan pengangkatan batuan dasar (B) (Dickinson dan Suczek,  
 1979) ................................................................................................... 23 
Gambar 3.10 Kompleks subduksi yang dapat menyebabkan transportasi 
material yang jauh berupa batuan vulkanik ke tepi lingkungan 
subduksi yang merupakan batuan metamorfik (Dickinson dan 
Suczek, 1979) ..................................................................................... 24 
Gambar 3.11 Tatanan tektonik batuan sumber sistem orogen (Dickinson 
dan Suczek, 1979) .............................................................................. 25 
Gambar 3.12 Diagram Nilai Kedalaman, Suhu Dan Tekanan Ketika 
Terjadinya Proses Diagenesis (Boggs, 2006) ..................................... 27 
Gambar 3.13 Lingkungan Diagenesis (Moore, 1989) .............................................. 29 
Gambar 3.14 Kenampakan Petrografi Semen Karbonat Lingkungan 
Diagenesis Laut (Humprey, 2010) ..................................................... 30 
Gambar 3.15 Kenampakan Petrografi Semen Karbonat Lingkungan 
Diagenesis Meteorik (Humprey, 2010) .............................................. 31 
Gambar 3.16 Kenampakan Petrografi Semen Karbonat Lingkungan 
Diagenesis Burial (Humprey, 2010) ................................................... 31 
Gambar 4.1 Contoh pengeplotan diagram Q-F-L dan Qm-F-Lt yang 
menunjukkan tatanan tektonik yang berpengaruh dalam 
pembentukan suatu batuan sedimen ................................................... 37 
xv 
 
Gambar 4.2 Contoh pengeplotan diagram (A) Varietal Quartz Diamond 
Plot menurut Basu dkk. (2003) dan (B) Varietal Quartz 
Diamond Plot menurut Tortosa dkk. (1991) ....................................... 38 
Gambar 4.3 Diagram Alir Tahap Penelitian ........................................................... 40 
Gambar 5.1 Peta lokasi pengambilan sampel batuan ............................................. 41 
Gambar 5.2 Peta letak sampel batuan terhadap geologi regional dan 
stratigrafi Formasi Steenkool ............................................................. 42 
Gambar 5.3 Kenampakan singkapan pada lintasan BM-1 ..................................... 44 
Gambar 5.4 Kenampakan batupasir halus dengan struktur laminasi ..................... 45 
Gambar 5.5 Kenampakan batupasir sedang berwarna merah ................................ 45 
Gambar 5.6 Kenampakan singkapan pada lintasan BM-2 ..................................... 46 
Gambar 5.7 Kenampakan batupasir halus dengan struktur clayclast ..................... 46 
Gambar 5.8 Foto kenampakan mikroskopis sampel Y2 pada nikol sejajar 
(kiri) dan nikol bersilang (kanan) dengan pembesaran 10x ............... 47 
Gambar 5.9 Foto kenampakan kuarsa monokristalin ............................................. 48 
Gambar 5.10 Foto kenampakan kuarsa polikristalin ................................................ 49 
Gambar 5.11 Foto kenampakan plagioklas .............................................................. 49 
Gambar 5.12 Foto kenampakan litik sedimen .......................................................... 50 
Gambar 5.13 Foto kenampakan litik metamorf ........................................................ 50 
Gambar 5.14 Foto kenampakan glaukonit ............................................................... 51 
Gambar 5.15 Foto kenampakan siderit ..................................................................... 51 
Gambar 5.16 Foto kenampakan kalsit (kiri) dan fosil foram (kanan) ...................... 52 
Gambar 5.17 Plot diagram penamaan batupasir Pettijohn, 1975 ............................. 53 
Gambar 5.18 Plot diagram variasi kuarsa Basu (2003) dan Tortosa (1991) ............ 55 
Gambar 5.19 Plot diagram provenance Dickinson & Suczek (1979) ...................... 56 
Gambar 5.20 Kenampakan hubungan antar butir pada sayatan ............................... 57 
Gambar 5.21 Kenampakan pressure solution (kiri) dan quartz overgrowth 
(kanan) ................................................................................................ 57 
Gambar 5.22 Kenampakan indeterminate clays ....................................................... 58 
Gambar 5.23 Kenampakan porositas jenis vuggy porosity ...................................... 59 
Gambar 5.24 Lokasi tatanan tektonik batuan sumber batupasir Formasi 
Steenkool ............................................................................................ 61 
Gambar 5.25 Morfologi semen drusy mosaic pada pengamatan petrografi sayatan 
Y-2 yang menandakan lingkungan diagenesis burial………………. 66 
Gambar 5.26 Morfologi semen meniscus pada pengamatan petrografi sayatan Y-1 











DAFTAR  TABEL 
 
Tabel 3.1 Ukuran butir didasarkan pada skala Wenworth, 1922 ............................ 15 
Tabel 3.2 Skala Porositas menurut Koesoemadinata (1980) ................................... 17 
Tabel 3.3 Tahapan Proses Diagenesis menurut Choquette dan Pray 
 (1970; dalam Boggs,  2006) .................................................................... 28 
Tabel 5.1 Tabel persentase fragmen, matriks, semen, dan porositas ...................... 52 
Tabel 5.2  Tabel perhitungan jumlah butir dan penamaan batuan ........................... 53 
Tabel 5.3  Tabel perhitungan jumlah butir ............................................................... 54 







































Lampiran 1   Lembar Deskripsi Petrografi Y1 
Lampiran 2  Lembar Deskripsi Petrografi Y2 
Lampiran 3  Lembar Deskripsi Petrografi Y3 
Lampiran 4  Lembar Deskripsi Petrografi Y4 
Lampiran 5  Lembar Deskripsi Petrografi Z2 
 
